Arsenite increases vasoconstrictor reactivity in rat blood vessels: role of endothelial nitric oxide function.
Arsenite has been shown to inhibit endothelium-dependent, nitric oxide-mediated vasodilation in vitro. This study investigated the effects of arsenite on vascular reactivity in vivo. Saline or sodium arsenite (6 mg kg-1) was administered intravenously in Wistar-Kyoto rats for 4 h. As compared to saline, arsenite significantly increased vasoconstrictor responses to phenylephrine in both rat isolated aorta and renal arteries examined in tissue bath. This change was diminished after preincubation of the tissues with the nitric oxide synthase inhibitor NG-nitro-L-arginine methyl ester, which increased phenylephrine-induced vasoconstriction to a similar extent as arsenite. In contrast, acetylcholine-induced vasodilation, mediated by nitric oxide in the aorta and by an endothelium-derived hyperpolarizing factor in renal arteries, was not affected by arsenite. Arsenite induced expression of heat shock proteins Hsp72, Hsp32, and Hsp90, but endothelial nitric oxide synthase expression was not changed. The effects of arsenite on vasoreactivity were unlikely to be mediated by heat shock protein induction, because blockade of heat shock protein induction had little effect on the increased vasoconstriction in vessels from arsenite-treated animals. Our study suggests that in vivo arsenic treatment increases vasoconstrictor reactivity by compromising basal endothelial nitric oxide function, which is not caused by altered endothelial nitric oxide synthase expression.